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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a highly reliable 
information processor which prevents the increase of 
the latency of I/O access, suppresses the increase of 
cost to be minimum and can easily be constituted. 
SOLUTION: Processor parts 1 and 2 perform 
synchronous operations by synchronous clocks and are 
connected to I/O devices 4-1 to 4-m through a 
standard I/O bus 600. In the processor part 1. CPU 11-1 
to 11-n. a main memory 21 and a host bridge 31 are 
connected by a host bus 501. The host bridge 31 plays 
the role of a bridge between the host bus 501 and the 
standard I/O bus 600, and monitors the operation of the 
processor part 2. In the processor part 2, CPU 12-1 to 
12-n, a main memory 22 and a host bridge 32 are 
connected by a host bus 502. The host bridge 32 plays 
the role of a bridge between the host bus 502 and the 
standard I/O bus 600 and monitors the operation of the 
processor part 1 . 
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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] . ^ j j ui j 

[Claim 1] It is the high-reliability information processor to which the 1st and 2nd doubled 
processor sections and two or more I/O devices were connected through the standard- 
input/output bus. The 1st and 2nd host bridges which are prepared in the said 1st and 2nd 
processor sections of each, and play the role of the bridge between said 1st and 2nd processor 
sections and said standard-input/output buses. The high-reliability information processor 
characterized by having a comparison means [ / information / the print-out from the 
intraprocessor section, and / on said standard-input/output bus ] when it is prepared in the said 
1 St and 2nd host bridges of each and supervision mode is set up beforehand. 
[Claim 2] The said 1st and 2nd processor sections of each are high-reliability information 
processors according to claim 1 characterized by coming to mind two or more central processing 
units and main memory a host bus. 

[Claim 3] Said 1st and 2nd host bridges are high-reliability information processors according to 
claim 1 or 2 characterized by performing only reception and a monitor to said standard- 
input/output bus. without transmitting to said standard-input/output bus at the time of said 
supervision mode setup. . . 

[Claim 4] For said 1st and 2nd host bridges, claim 1 to claim 3 characterized by transmitting and 
receiving to said standard-input/output bus at the time of a setup of the mode of operation set 
up beforehand is the high-reliability information processor of a publication either. 
[Claim 5] It is the information processing approach of a high-reliability information processor 
that the 1st and 2nd doubled processor sections and two or more I/O devices were connected 
through the standard-input/output bus. In the 1st [ which is prepared in the said 1st and 2nd 
processor sections of each, and plays the role of the bridge between said 1st and 2nd processor 
sections and said standard-input/output buses ]. and 2nd host bridges of each The information 
processing approach characterized by having a step [ / information / the print-out from the 
intraprocessor section, and / on said standard-input/output bus ] when supervision mode is set 
up beforehand. 

[Claim 6] The said 1st and 2nd processor sections of each are the information processing 
approaches according to claim 5 characterized by coming to mind two or more central 
processing units and main memory a host bus. 

[Claim 7] The information processing approach according to claim 5 or 6 characterized by 
including the step which performs only reception and a monitor to said standard-input/output 
bus. without transmitting to said standard-input/output bus in the said 1st and 2nd host bridges 
of each at the time of said supervision mode setup. 

[Claim 8] Claim 5 to claim 7 characterized by including the step which transmits and receives to 
said standard-input/output bus at the time of a setup of the mode of operation beforehand set 
up in the said 1st and 2rid host bridges of each is the information processing approach of a 
publication either. 

[Claim 9] It is a program for making information process in the high-reliability information 
processor to which the 1st and 2nd doubled processor sections and two or more I/O devices 
were connected through the standard-input/output bus. In the said 1st and 2nd processor 
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sections of each^^e 1st [ which plays the role of the bridgefteen said 1st and 2nd 
processor sections and said standard-input/output buses ]. and 2nd host bridges of each The 
program for performing processing of [ information / the print-out from the intraprocessor 
section, and / on said standard-input/output bus ]. when supervision mode is set up beforehand. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[ReW^of the Invention] This invention relates to the information processor which doubled the 
whole processor section especially about the program for the dependability of equipment and 
the improvement in availability in the information processing approach list used for a high 
reliability information processor and it. 

[Description of the Prior Art] Conventionally, in an information processor, the whole processor 
section containing CPU (central processing unit) or CPU equipped with the doubleness function 
for the dependability of equipment and the improvement in availability, and mam memory may be 

[0003] The example of a configuration of this conventional doubleness processor is shown in ^ 
drawin g 8 . In drawing 8 . in the doubled processor sections 5 and 6. CPU 1 1 -1 - 1 1 -n. i z i 
T2=;rm^n memory 21 and 22. and host bridges 51 and 52 are "v/^^^^^^^^^^^.^'^^^.'^^o 
host bus 501.502. respectively, and it connects with I/O device 4-1 - 4-m through the I/O (I/O) 

bridge 7 and standard I/O bus 600. u j j- * ^ i^fo^Pono 

[0004] Host bridges 51 and 52 are connected to the I/O bridge 7 through the dedicated interface 
801 .802. respectively. The I/O bridge 7 is comparing from host bridges 51 and 52 by receiving 
the data transmitted to coincidence. 

[Problem(s) to be Solved by the Invention] However, in the conventional information processor 
mentioned above, since it is necessary to go via an I/O bridge in order to compare access from 
the doubled processor section, and data, there is a problem that the latency of I/O access 

[0006] Moreover, since the host bridge which has a dedicated interface, and the I/O bridge 
which has two dedicated interfaces and a comparison means are needed, there is a problem that 

[0S7] The^it is in the purpose of this invention providing with the program the information 
processing approach list used for the high-reliability information processor and it which can 
cancel the above-mentioned trouble, can prevent latency increase of I/O access, and can be 
constituted easily [ control the increment in cost to the minimum, and J. 

Cs for Solving the Problem] The high-reliability information processor by this inventJon is a 
high-reliability information processor to which the 1 st and 2nd doubled processor sections and 
two or more I/O devices were connected through the standard-input/output bus. The 1st and 
2nd host bridges which are prepared in the said 1st and 2nd processor sections of each, and play 
the role of the bridge between said 1st and 2nd processor sections and said standard- 
input/output buses. When it is prepared in the said 1st and 2nd host bridges of each and 
supervision mode is set up beforehand, it has the comparison means [ / information / the print 
out from the intraprocessor section, and / on said standard-input/output bus J. 
[0009] The information processing approach by this invention is the information processing 
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aoDroach of a hilRliability information processor that the 1 st and 2nd doubled processor 
sec "ns and two or more I/O devices were connected through the standard-.nput/output bus^ 
In the 1st [ which is prepared in the said 1st and 2nd processor sections of each and plays the 
rde of the bridge between said 1st and 2nd processor sections -d/^^. ^j^^^^^^^^^^^ 
buses ]. and 2nd host bridges of each When supervision mode is set up beforehand, t has the 
step [ / information / the print-out from the intraprocessor section, and / on said standard 

Somnro^^am of the information processing approach by this i^.V/^fl^^^^, . 

Lking information process in the high-reliability information processor to w*;-^^^^^^^^^ 
doubled processor sections and two or more I/O devices were connected through the standard 
input/ou?put bus. In the said 1st and 2nd processor sections of each In the 1st C which p^ys^^ 
rde of the bridge between said 1 st and 2nd processor sections and said standard-input/output 
buses ]. and 2nd host bridges of each When supervision mode is set up beforehand processing 
of [ information / the print-out from the intraprocessor section and / on said standard- 
input/output bus ] is performed. 

[001 1] namely, the host bridge in which the high-reliability information processor of this 
Lvention has a comparison means - minding - standard -- by connecting - more CPUs 
and main memory to I / O bus. it multiplexes without preparing the interface of dedication and 
latency increase of I/O access is prevented. . 
[0012] More concretely, with the high-reliability information processor of this invention .t 
connects with a standard I/O bus through the host bridge which the doubled processor section 
bunds in. respectively, a host bridge is equipped with a mode of operation and -"Pervision -ode. 
and only reception and a monitor are performed, without transmitting to a standard I/O bus at 

fSoitwlTb^t^sTntecessa^ to checK actuation of the doubled P-cepor section by 
the I/O device side and the interface of dedication becomes unnecessary by this, it becomes 
possible to prevent latency increase of I/O access. 

[Embodiment of the Invention] Next, one example of this invention is '° 
a drawing. Drawing 1 is the block diagram showing the ^^^^^''^^'^VVh^httrlwS^ 
information processor by one example of this invention. In draymi^ ^'^^^fl/O bus 60^ the 
information processor by one example of this invention connects to standard I/O bus 600 the 
wo processor sections 1 and 2 which perform synchronous operation -^J^^^/p-^J^^^^^^^ 
(I/O) devices 4-1 - 4-m. and is constituted by the synchronous clock. There is a PCI (Peripheral 
Componentlnterconnect) bus as an example of standard I/O bus 600. . ^^^^^ gl and 

rOOISl The processor section 1 consists of two or more CPU 11-1 - 11-n. mam memory Zl. ana 
°host b^dgrsrand these [ all ] are connected by the host bus Moreover the^^^^^^^^^^^^ 
section 1 is connected to the storage 3-1 with which the program which CPU 11 1 1 1 n. and 
a ho t bridge 31 perform was stored. A host bridge 31 supervises actuation of the processor 
section 2 while playing the role of the bridge between the host bus 501 and standard I/O bus 

loLl The processor section 2 consists of two or more 12-1 -12-n main rnemo^^^^^^ 
a host bridge 32 like the above-mentioned processor section 1. and these [ al ] are connected 
by the host bus 502. Moreover, the processor section 2 is connected to the «to|^g« ^-2 with 
which the program which CPU 12-1 - 12-n. and a host bridge 32 P^^^^ f 
bridge 32 supervises actuation of the processor section 1 while playing the role of the bridge 
between the host bus 502 and standard I/O bus 600. 

[OoT?] LwLer ~ although a storage 3-1 and 3-2 are illustrated separately ~ the processor 
sectionsTan^^^ " it is different, and it comes out. and since it is and the actuation can also be 
replaced mutuaHy. the thing in a mode of operation and supervision mode established common to 
the processor section 1 and 2 each is also possible for each actuation. 
mQ18l DrLing2 is the block diagram showing the configuration of the host bridge 1 

. In drawingj . the host bridge 31 consists of the host interface section 31 1. the I/O interface 
;ectio';73T2:ihe error control section 313. a mode control section 314. a comparator 315. and 
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m 

gate circuits 31 6-3T9. . . .... „ 

[001 9] The host interface section 31 1 is equipped with a transmission buffer 311 1 . a receive 
buffer 31 12. and gate circuits 3113 and 31 14. and transmits and receives data between the host 
buses 501. Here, with data, light data or not only lead data but an instruction and the address 
shall be included (suppose hereafter that it is the same). u « ^101 o .o^oiwo 

[0020] The I/O-interface section 312 is equipped with a transmission buffer 3121 a receive 
buffer 3122. and gate circuits 3123 and 3124. and transmits and receives data between standard 

1/0 buses 600. . 1 

[0021] The error control section 31 3 receives the signal which notifies the error signal . 
transmitted from the host bus 501 and standard I/O bus 600. and the error detected in the host 
interface section 31 1 and the I/O-interface section 31 2 of the host bridge 31 interior, and the 
comparison result from a comparator 315. and transmits an error signal to the host bus 501 or 

standard 1/0 bus 600. . tu^. 

[0022] The mode control section 314 controls the mode of a host bridge 31 according to the 
directions from a control program, or the notice from the error control section 313. and changes 
the condition of transmission to standard 1/0 bus 600. and the condition of actuation of a 
comparator 315 from a transmission buffer 3121. 

[0023] A comparator 315 notifies a comparison result for the output data of a transmission 
buffer 3121. and the output data of a receive buffer 3122 to the error control section 313 as 
compared with the time of supervision mode. , • ^» ,c th^t «f 

[0024] In addition, in drawing 2 . since the means for controlling a transfer is the same as that of 
the usual bus bridge, explanation is omitted in the illustration ''^t- Moreover although the host 
bridge 32 is not illustrating, it has the same composition as the above-mentioned host bridge 31. 
[0025] Drawing 3 and drawing 4 are drawings showing actuation in case GPU 1 1 -1 of drawing A 
and 12-Tacces"s to l/0"d'^ice 4-1. and drawing^ and drawing_6 are drawings showing actuation 
in case 1/0 device 4-1 of drawing 1 carries out DMA (Direct Memory Access) access. In 
addition, in drawing 3 - drawing 6 . a storage 3-1 and illustration of 3-2 are omitted. 
[0026] Moreover, drawing 7 is a flow chart which shows actuation of the high-reliability 
information processor by one example of this invention. With reference to these drawing 1 - 
drawing 7 . actuation of the high-reliability information processor by one example of this 
i^ioTTis explained. Here, actuation shown in drawing 7 is realized because the processor 
sections 1 and 2 perform a storage 3-1 and the program stored in 3-2. 
[0027] The processor sections 1 and 2 receive supply of a synchronous clock, and perform 
synchronous operation. At this time, by initial setting, a host bridge 31 becomes a mode of 
operation, and a host bridge 32 becomes supervision mode. It usually passes along the host 
bridge 31 which is a mode of operation, and it performs data transfer between the host bus 501 
and standard I/O bus 600 ( drawin g^ steps SI and 82). t,,ncmk«.ion 
[0028] Although the host bridge 32 which is supervision mode Performs the data transmission 
and reception to the host bus 502. and data reception from standard 1/0 bus 600 like a host 
bridge 31. data transmission to standard 1/0 bus 600 is not performed ( temg-I 

S3). Moreover, a host bridge 32 receives the data to I/O device 4-i (1= 1. 2 m) which the host 

bridge 31 transmitted on standard I/O bus 600. . i ^o, , 1 1 1 ,nH 19-1 

r0029l When CPU 11-1 and 12-1 carry out a light to I/O device 4-1. CPU 1 1-1 and 1Z 1 
Eira command, the address. anS'light data to host bridges 31 and 32 (911.912 reference of 

^03^host bridge 31 transmits a command, the address, and light data to I/O device 4-1 
through standard I/O bus 600. and I/O device 4-1 receives this (921 reference of dMg J )■ 
[0031] A host bridge 32 receives to coincidence the command transmitted to I/O device 4 1. 
the address, and light data through standard 1/0 bus 600 (922 reference of dra^mgl )^and 
compares with the command and the address to which they have been transmitted from CPU 
12-1 through the host bus 502, and light data ( drawing 7 step S4). 
[0032] When CPU 11-1 and 12-1 lead to I/O device 4-1. CPU 11-1 and 12-1 transmit a 
command and the address to host bridges 31 and 32 (911.912 reference of d^g^ )• A host 
bridge 31 transmits a command and the address to I/O device 4-1 through standard 1/0 bus 
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600. and 1/0 de\!^4-1 receives this (921 reference of drawing 3 ). 
[0033] A host bridge 32 receives to coincidence the command and the address which were 
transmitted to I/O device 4-1 through standard I/O bus 600 (922 reference of drawing_3 ). and 
compares with the command and the address to which they have been transmitted from GPU 
12-1 through the host bus 502 ( drawin g 7 step S4). 

[0034] I/O device 4-1 transmits lead data to a host bridge 31. Host bridges 31 and 32 receive 
this (931 of drawing_4 . 932 reference), and transmit it to CPU 11-1 and 12-1 (941 of drawing.4 . 

942 rs^erence) 

[0035] When I/O device 4-1 carries out a DMA light. I/O device 4-1 transmits a command, the 
address, and light data to a host bridge 31 through standard I/O bus 600. Host bridges 31 and 32 
receive this (951 ,952 reference of drawing 5 ), and transmit it to main memory 21 and 22 through 
the host bus 501 ,502 (961 ,962 reference of drawin g 5 ). 

[0036] When I/O device 4-1 carries out a DMA lead. I/O device 4-1 transmits a command and 
the address to a host bridge 31 through standard I/O bus 600. Host bridges 31 and 32 receive 
this (951.952 reference of drawin g 5 ). and transmit it to main memory 21 and 22 through the 
host bus 501 .502 (961 .962 reference of drawing 5 ). 

[0037] Main memory 21 and 22 transmits lead data to host bridges 31 and 32 through the host 
bus 501,502 (971.972 reference of drawing 6 ). A host bridge 31 transmits lead data to I/O 
device 4-1 through standard I/O bus 600. and 1/0 device 4-1 receives this (981 reference of 

drawing 6 ). . . r u u 4. i. 

[0038] A host bridge 32 receives to coincidence the lead data transmitted from the host bridge 
31 to I/O device 4-1 through standard 1/0 bus 600 (982 reference of drawing^ R> 6). and 
compares with the lead data to which they have been transmitted from main memory 22 through 
the host bus 502 ( drawingj step S4). 

[0039] A host bridge 32 will output the error signal of standard 1/0 bus 600. if an inequality is 
detected as a result of the above-mentioned comparison (the comparison of drawing 3 of 
912,922, 972.982 comparisons of drawing 6 ) ( drawing 7 step S5) ( drawing 7 step S6). 
[0040] By this error signal, an interrupt occurs to CPU and an interruption processing program 
starts ( drawing 7 step S7). An interruption processing program performs the retry of access, 
specification of the cause of a failure, the mode change of a host bridge, etc. 
[0041] Thus, since It is not necessary to go via an 1/0 bridge on the occasion of the comparison 
of access from the doubled processor sections 1 and 2. and data, latency increase of 1/0 access 

can be prevented. j i. i //-» u • j 

[0042] Moreover, since the host bridge which has a dedicated interface, and the I/O bridge 
which has two dedicated interfaces and a comparison means become unnecessary and can use 
general-purpose CPU and a general-purpose 1/0 device, the increment in cost can be controlled 
to the minimum, and it can constitute easily. 

[0043] In drawin g 1 . the processor sections 1 and 2 are made into the configuration of module, 
and it becomes possible to exchange the module which the failure generated, with processing 
continued, if the gestalt connected to standard 1/0 bus 600 through the connector In which hot 
swapping is possible is taken, and an upgrade becomes possible easily to compensate for high 
performance-izing of CPU. There is a hot plug PCI as an example of this hot-swapping method. 
[0044] Furthermore, although the processor sections 1 and 2 were made into two pieces in 
drawing 1 . when it does not restrict to two pieces and three or more pieces connect, in the 
Interruption processing at the time of detecting an inequality, it becomes possible to specify a 
failure generating part easily as a result of a comparison in a host bridge. 
[0045] 

[Effect of the Invention] In the high-reliability information processor to which the 1st and 2nd 
doubled processor sections and two or more I/O devices were connected through the standard 
input/output bus according to this invention as explained above In the 1st [ which is prepared in 
the 1st and 2nd processor sections of each, and plays the role of the bridge between the 1st and 
2nd processor sections and a standard-input/output bus ], and 2nd host bridges of each When 
supervision mode is set up beforehand, by comparing the print-out from the intraprocessor 
section with the information on a standard-input/output bus. latency increase of I/O access can 
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be prevented, anWie increment in cost is controlled to the minimum, and it is effective in the 
ability to constitute easily. 



[Translation done.] 



http://www4.ipdl. ncipi.gojp/cgi-bin/tran,web_cgi.ejje 



2005/04/11 



mB^mmff (jp) oa ^ ^ ^ 



(A) (umnmm'j^mm 

#112002 -269029 
(P2002 - 269029 A) 
m^jkmS ¥«14^9^20B(2002.9.20) 



(51) Intel' 
G0 6F 13/36 
11/18 
13/00 



3 1 0 

3 10 
30 1 



FI 

G0 6F 13/36 
11/18 
13/00 



310E 5B034 
31 OA 5B061 
301A 5B083 





1*82001 -62745( P2001 -62745) 


(71) USA 000004237 








(22) amB 


¥JS13^3^ 7 0(2001.3.7) 


3K^I88K2HTa7#l^ 






(72)921^ it^ m 






«:««5JiK^HTB7»l# 0*«a» 












(74)^A 100088812 






#a± AfllTJII @ 






Fi'-A(##) 5BQ34AA01 






5B061 FPOl GG13 0G15 






5B083 AAOl BBOl O004 (TOB DD08 






DDii ms cm 



(54) ismom] iismmmmi&mRxfin\zm\f^^mmm^mmf\z^o:fu^yA 



(57) 

oTIW)^K)f^^m\ I /'0/<v^ 6 0 0 ^^^LT I 

';^1MHS1 ftCPU 1 1-1-1 l-nt;^^:^/^y2 
1 b^^:^ V':f^) yi/^ 1 h/<7. 5 0 l iCjioT 

1 I /o^<;^ 6 0 0 i coraoy y 'J<r>'^m^^ 

rv^5o i-N^^ hT'y 5/i;'3 2Ji.-^;^ h^^;^5 0 2 

I Xo^<x 6 0 0 c7)rp^(7yy y 7 i/oy^t\\^§^tL'rt t 
tic, yoiryf-SBlcoKjft^rSm-r^o 




# 



(3) 



^fM 2002-269029 



[0 0 0 8] 

[0 0 0 9] :^mM\cx^^m^m:^mt. z^mit^ti 

tdm 1 St5S 2 coy D -fe 5. i^Sp i: a»0 AUiJ^f'^ W >^ 
^^tz'rmiRXJ^m2<D7i-.7. h^y 'yv^^^(C^oV^Ti^ 

lo 0 1 0] *^P>^;cJ:5tS^^S*'i£o:/ni/7i^ 
-afk$nybmiSt;^|g2c07'n-fe5/1^«fl5i:S»cO 

Xmti'f^^^ :^ttmmK\ht^y<7.^'S^LX^m^Mz 

mtmmM^^mmm^^\^-xmWi^m^nt>^^tz,}^ 
ifi5#/r{c, m^m\Rx:^%2(r>'fx^'ty^%bm^m:^ 

So 

10 0 1 1 1 'rfj:i:>h. ^^^(^mmmmm^mmm 
ti. ftm^^^^i-^^-^hyv yiy^iffLxmmi/ 

o^<;^ C P U i ;^ ^ v> ^ y <i: ^^^il§g^i--5 r ^ 

[0 0 12] J: '9:ir(*:6<3iC. ;*:^P>goi^jI^iitfla^0^il 40 

SBTf^, r.mit^titi^rii-y'^m^^ti^tif^m'r 

h^y v^;5^i!ift^- K<b^m^- K^^{ix.. ^ 

mic^ii I /0^<>^tc^tTi3Hf ^=?Ti9-f (eg 

[0 0 13] ;imcJ:oT, -filbL/^T/Dir .yf-^CO 
^ I / O r ^ iftiJT'^ a: y 1^ -r 6 fj: < /j: 

O r ^ -fe >^ CO u-^f 7^ V v'ti:^;: <* - BTlg t /j^ 

[0014] 50 



n^m^mn. mm^ ^ y^\:i^^xmmmi^^no 2 

LT^fi!c^nTV>^, giiI/O/<;^6OO(7)-0iJ^L 
"CliPCI (Peripheral Componen 
tlnterconnect) /<;^;65fcSo 
[0 0 15] T'nir^/f-SUl Itlg^coCPU 11-1- 
ll-n<?:. p<^Vp«^y21<h. Tt^:^ h-yV y^:^Z 1 
tf)^h^j:^. ^tih±X^^7t^^hy<:^S 0 HZX^xm 

j^^nrv^So :/ci-fe.yf-a5ijtcpui 1-1 

-1 l-n^t;?^;^ I>yy :yv^3 1 Ti^H^^-f 
A;65fej^$ixfcEtei^»:3- l^cegi^^nTV^So 
hyy jy::^3 i Itn-^:^ h/<;^5 O l .irlgili I /Oy<^6 

0 0 t(DrS<D'fV yi:^<D'^m^^tz'rtth\C. T'n-fe 

'yi^^2o®if^^^m-rso 

[0 0 16] 'fv:iiry'^U2it±m<r>yt2iry'^^l t 
ISI^t-. aS:(OCPUl 2-1-1 2 -n^. ;^^y?^ 
^\)22t. ^^y^h^V yi^Z2t^^h^j:K}. 
-C;6>?J>X h^<;^5 0 2(Cj:o-Cgigc$fLTV^So 
7'p-fe5/f-gP2ttCPU 1 2-1-1 2-nSt/7^;^ h 
yy yv^3 2;55^fTl-S7^D>ryA755t&^$n:rcl5^j5^ 
«s:3-2tcSgc$nrv>So h^y 5/v^3 2}t^>;^ 
5 0 2 ^^2i I /O^'^;^ 6 0 Ot<DtSi<DyV yi^ 

(D'^m^^fti'tti>\z. 7'cI-fey-i^siJloi(If^^e^ 
-rso 

[0 0 17] IB L. faifei«<*3-l, 3-2liSiJ'*(C[2I 
^Urv^5:6^ r^'n-lrs/f-ai. 2 #>!r<7)i()mitljf^^ 

(DWii^^Am:t^ZthX^^(DX\ yu±yi-Ui, 

2 #>!r tC^iitC^Jt S r t 'b^H^T-feSo 

[0 0 18] Ei2(ilgiic07^^ h:?'y -yv^S lomfA^ 

Tf^irVuy^mxh^o ia2iciot^r. Ji^^h^yyv^ 

3 1 liJj^;^ h^O^J'^^i-y^SBS 1 1 \/o^i^9 
7:ii-y^fflS3 1 2i:, icy-fJ^BigliS 1 Si:, ^-K^J 
{90153 1 4^. itfe^S 1 5 y-h®K3 16-3 

1 9i:;i^b^ll^$ixri^So 

[0 0 1 9J Ti^y^ h>f V^7x-xa53 1 llliUfi-'^y 
7r 3 1 1 1 t . ^\ty<yyr 3 1 1 2 (b, MeISS 
3 113, 311 4 ^^iSx.. TJ^;^ 5 0 1 t<r>fi\ 

[0 0 2 0] I /O-f V^7a:-;^^3 1 2fii2im/<y 
7 r 3 1 2 1 t . Sft/< 2/ 7 r 3 1 2 2 ^: . hlslK 
3 1 2 3, 3 1 2 4 <h ^(iSx.. St» 1 /0/<;^ 6 0 0 «b 




[0 0 2 1] :^y-m^^US 1 3 11;*^;^ h /<;^ 5 0 1 

nmm I /oy<^ 6 0 o^^hm^^ti^^v-in^t. 

[0 0 2 21 rams 1 4[i^J^^7'^^7A;p!)^lb 

r 3 1 2 1 t>>b^m I /O/^;^ 6 0 O-^^omnoiKMR 

(0 0 2 31 ^^^3 1 5 [ii£a-=€~ K^lCi||«y<y y- 
r 3 1 2 l(7)ttS;fjx-:^'tSf&/<y7r 3 l 2 2(DttJ;^ 
r--^<!:^tt:iSEL. lttftSm^^^7-»JS?a3 1 3lcii 

^U^{cmP^^^B§-r5o -^tis ;J^^ h^y :y v^3 2lilll 
/^^L-CV^/^l^^^ ±f20;}N;^ h^U >;/v^3 1 tmm(Dm 20 

[0 0 2 51 [a3^t/lll4|^ll|l(7)CPU 1 1 - 1, 1 
2 - l;5U/07'/<-rx4- 1 (c:^Lrr^ir;<-r5S 

^(^ftf^Sr^-ti^-efe . 0 5 st^ia 6 \tm I <o I/O 

4 - 1 ;65DMA (Direct Memory 
Access) T^^7^'t^^^(nm^'k^'^mX-h 
60 lil3-ig6(C43l^TiilS^j^«^3- 1. 3-2 
Olil^S:«ll&LTV^6, 

[0 0 2 61 ^/c. (i7Ji^^PJ(^-*lfeMI-J:5iii« 

1, 3-2tc»jirt$nfc:?^nir7A^r»tT-f-6w^r-S 
[0 0 2 7] yoiryf-aSl, 2(^(51^^:^ D •y^^'O^^a 

/i^;^ h^y y v^3 niibf^-^e- K(c:, it^^s hyy yi;3 

v?.3 1 (lii^ii , h/<;^5 0 1 iir^ii [ /0/<^ 4o 
6 0 OircoPBlT-T^-^teiS^rfT^ (El 7 ;^7' y T'S 1 , 
S 2) , 

[0 0 2 81 ^ta^- Kr**55^;^ h>^y V ys 2nt^ 
y> V^<y^ 5 0 2 \zM-f^'f-^m^{tRxi^m I /o/< 

X6 0 0;O^OW7'-tJ^Sft$r?^>^ h:/y ^'v'S 1 

(|2l7^xT--;/>^S 1, S3) o 
i^3 2fi;^x hT'y ,yvf3 1 I /0^< X 6 0 0 ± 

l^liS^SLAc I /'Ox^<-r;^4 - i (i = l» 2, 
•, m) {«l^hr^x-^$rSiif^'5o 50 
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[00291 CPUll-1, 12-1 /Oy'y^^ 
;^4- IlC^Lr7-f h-r^>®'g'. CPU 1 1 - 1, 1 
2-\\t^>^ysVzf^) y'Jzi, 3 2(CJtLr=i-r>'K. 
r Ku;^, 7>< hx-^^^iKj^-rS (133(7)9 1 1. 9 

1 2 #08) o 

[0 0 3 01 ^-y^h^V yi^3 Ui^SS I/0^<^6 0 
0^:^^LT I/Ox/W;^4- l«C^tT=i-rvh\ T 
Ki^;^. hx-^^ea^L. r /Or^<-<:x4- 1 

(il3C09 2 l#fiB) , 
[00 3 1 J yi^3 2(lI/Or/<-<y^4- 

^5'^^rii/o/>';^6oo^:^^trf^K!Ficsmt (113 

09 2 2#Ha) ^ -^rtlb^J^^ h^-^^^S 0 2^:frLTC 
PU 1 2- l;5*^eil&$ixX#/c3-^:/ K. T Ku;^, 

hx-^5'^«:i:f1-5 (ia7;^X:y7'S4) « 
(00321 CPU 11-1, 1 2 - 1 ;6U /Ox/^-r 

;^4-ii;^^try-K-rs^'&. cpul 1-1, i 

2- Ki^;^ h>^y y v^3 1, 3 2lC^tT=''v:/h\ 
r KU-^^ei^-r^ (Iil3(^9 1 1 , 9 1 2#0a) ^ 

;^ hyy yv^3 ifiSiii/o^<;^6 0 o^:^^Lr 1/ 

Ox/W^4-H;i^tT3-Wh\ TKU^^ga^ 
i/Or^<-r;^4-lHrix5rSfit"5 (13 3(0 9. 

2 1 o 

[0 0 3 31 /i^;^ h>^y ^^^^3 2liI/0•r^<><;^4- 
lic^Lreill^n/::=''^v^^ r Kuj^^timi/'o 

6 0 0 %:'ff LTf^NPt-Sia t (I1I3(7)922# 
BS) . ^nb^?^^ h/'^;^5 0 2^:frLTCPU 1 2- 

l;5*be2l$nr#3t=i'^vh\ TKu^iitR-tS 

(^7y^X'yyS4) o 

[0 0 3 41 I/'Ox^W;^4-ltt:it:^ h^y ^'v^S 
llc^Lry-Kr^-iJ'SrteiS-tSo Ji^^ h>^y ixi^3 
1, 3 2\tZtl^^mL (1114(7)931, 9 3 2# 
ra),CPUll-l. 1 2- 1 (04(7)9 
4 1. 9 4 2 , 

[0 0 3 51 I/Ox/<-f;^4-l;iiSDMA7'< M-5 
^-g-. I/Ot'^<><;^4-1I1^5PI/0/<^6 0 0^ 
:ft"L-C^>^ h:^y 5/v^3 ilc^LTn^y K. TKu 
^, hf'-i^^liS^-r-So 4^:^ h-/y yS?3 1, 3 
2rim^SfIL (115(7)9 5 1, 9 5 2#RS)^,-^x 

h/<x5oi, 5 0 2^:^^Lr>'l' vp<^y 2 1. 22 

{Cf^mt^ (05(7)9 6 1. 9 6 2#BS)o 
[0 0 3 61 I /Ox/<-<^4- iTi^DMAy— K-r 5 

$reil|-f'5o ^^hyy5/v'31. 32»irix^SmL 

(1115(7)9 5 1, 9 5 2#0S) ^ .1^ h y<;^ 5 0 1 , 5 
0 2^^LT>^>^^y 2 1, 2 2(C$cii|-r^ (HI 5 
(7)9 6 1. 9 6 2#!ffl) o 

[00371 ^>r>^^y21, 2 211;}^^ 5 0 

1. 5 0 2^^^LT?^^^ h^y y:;^3 1 , 32tC^Lr 



(5) 
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V-Vv'-^^B^'Tb ((16(7)971, 972# 

o :xv^3 1 itmm i /'o/<;^6 o o^^r 

Ur I /Or^^^:^^4 - 1 (cSiftr Kx-iJ'^ei^ 
I/Or^<'i':^4- UiZix^gfSI-^ (06 09 

8 1 #58) , 

I 0 0 3 8 1 h :7 y y 3 2 ii^m I yOy<:^ 6 0 
O^r^LT*:;^ h:/y y>?3 i;ii^ib I/07'^W;^4- 

609 8 2#98j , -tix^^^J^;^ h/<;^5 0 2^:^^Lr 

V;^^y 2 2/i^b^i^inX#/iy- Kx-^ tit 10 

m-r^ (1117x^^/^34) o 

[0 0 3 9] TtN;^ y .yi/S 2 li±IS(7)it:e? (IE) 3 CD 

9 1 2. 9 2 2(7) Itgf. 1216(7)9 7 2, 9 8 2 (7)M:fe) 

mi /oy<:^e 0 o(D=c.9—in^^:mtfi'^ (@7;^7^ 

r/T'S 6) o 

[0 0 4 0] wO^^Ht-^lCctoTCPUtC^tLTa 

ir;^coy h7^^f§^i^iac7)i|#^. it^T. h>^y yv^<7)^ 20 

[0 04 1 ] Z.<r>X,^\^. ZlS{btfc7'^ir:y1^a5l. 
[0 0 4 2] ^fc. ^■^^l^'^y 

[0 0 4 3] 12! 1 (:::}^5V^r. T'D-fco.f-AiJi , 

[0 0 4 4 ] ^ 12! 1 X'li^nir:y1^g!5 1 , 2^2 

fc^-g-icji, h^y ';/v^(crite!<7)*s*. ^-a^ 

10 04 5] 



t4t^^^SS^St-:}^^^T. ^l>&0^m2(7)yoir y1^gB 
\z.WL\'i 1 &0^^ 2 (oy n -t: 2/ f-SiS <i: ^Si 

K^f}^<^7s t (om(D-:/ v'y i^<r>'^m^^fz'r^ i Rxj^m 
2(7)3^x h^y y v^=&'<r|c:^i5v^-c^*^sm^-" K^i^is;^ 

[|2IS(^fe¥/.C%^] 

[0 2] [ll(7):^P«. h^y ';'v?3 1 (0^fi£^7Fi->^P 

(l2!3]iai(7)CPUll-l, 12-1 /Ox^< 
^ ;^ 4 - 1 \cn\.XT^'^y^ir^m^<o^Yf^yr^'rmx 

(I2I41 @ 1 (7)C PU 11-1. 12-1 ;6U /Ox/-^ 
^ X 4 - 1 \zn\^xr^'^:^ir^m'^<r>m'^^7r^irmx 

•r6^'^(7)ibf^^.T^-fi2!r-*>5o 

[{216] [ai(7)I/Ox/^><X4- l;6SDMAri5^ir>^ 

[0 7] ;^%P>^(7)-^ffi0ij;cJ:6it<t!Si4t9a^aSi$S 
(D »)f^ ^ :7 p - h -e 5 o 
[08] t*5fe««J{c:J:-5-S<b^JLSS^S<^^^^^-t"yci 

1, 2 :?'airy1^g^J 

3- 1. 3-2 tmm» 

4- l--4-m I/Ox^^-r:^ 
1 l-l'-l 1-n. 

1 a-l'-l 2-n CPU 

2 1. 2 2 ;^^>';^^y 

3 1,32 h>^y y 

311 xh;^ h-<:/t^:7 3:'-;^aJ 

3 1 2 i/o-r v^'73i-;^aj 

3 1 3 :^y-mm% 
3 14 ^- K^jtaa 
3 1 5 

316-319, 3113. 3114, 3123, 31 

2 4 ^-vm^ 

5 0 1,5 0 2 t^y^ l^^^x 

6 00 mm\/oy<y^ 

3 111, 3 12 1 i^<t/< yyr 
3 112, 312 2^{ty<yyr 
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